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INTRODUCTION 


The Plant Taxonomy Laboratory of the Plant Genetics and 
Germplasm Institute in Beltsville, Md., has a matrix devised 
for screening exotic diversification crops for underdeveloped 
areas. Repeated in tables here, the matrix contains abbre- 
viations for scientific names of 1,000 crop species. 


In this chapter I shall attempt to show how the matrix 
can be used to suggest correlations or lack of correlations 
between crop chemistry, mostly nutritional, and folk medi- 
cine, mostly Amerindian. In order to do this I will discuss 
some of the nutritional analyses of crop species, Amerindian 
ethnomedicinal uses of these same species, and modern medi- 
cinal recommendations for nutritional "therapy." Since 
others in this volume write of teratogens and antitumor 
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agents, my examples are biased in that direction. 


My personal physician (who chooses to remain anonymous) 
says that many of the people who visit him should not be 
there, that many have self-healing ailments that would mend 
without medication, given a little time, and that many are 
psychological cases who might "heal" as well with a placebo 
as with a pill. About 10% of the folk medicine plants of 
Mexico are said to be effective for what the natives use 
them. My interest in folk medicine began with my ethno- 
botanical work with the Choco (an endangered "species" of 
Indians), Cuna Indians, Blacks, and Castillians of Panama 
and Colombia. I had an ugly tropical ulcer on my ankle, 
blamed on dumbcane, Dteffenbachia seguine, which North 
American doctors, calling my ailment "cellulitis," and 
Special Forces doctors, calling it "jungle rot", stated 
would lead to my losing my foot unless I returned to the 
United States for treatment. 


Then cane "Swamp Fox II," a military mobility study in 
tropical Panama, with which I worked as a consultant on the 
botany of the Bayano area of Panama. Jungle Blacks said I 
might heal, if I treated the ulcer periodically with powdered 
sulfur after washing it with peroxide. Off I went to the 
jungle, laden with peroxide and sulfur, limping across the 
Rio Mamoni. After a total of three years in Panama, I still 
have my foot, thanks to luck, jungle medicine, or both. 


After that experience, I more readily listened to 
native medicine men. I used Piper dartenensis to treat, 
effectively, a toothache; I poulticed castor leaves on to 
sores, and wild fig juice on to cuts, with no obvious harm, 
with no proof of help either. 1 recorded the native uses 
of the flora of Panama and Colombia.! The Choco, Cuna and 
Blacks are rapidly being acculturated; their folk uses of 
plants may wane before they have all been documented. 


More recently I made two trips to Bolivia and became 
interested in "Callahuaya" Indians. Today in Bolivia, a 
more prevalent meaning seems to be witch doctor or medicine 
man, be he Quechua, Aymara, or Castillian. 


Drug plants, many if not all originally identified from 
folk medicinal practices, are important even in the United 
States. Of a sample of 2.5 million prescriptions written 
from 1956 through 1960, over 47% contained drugs of natural 
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origin.2 Between 1959 and 1960, use of drugs of natural 
origin increased 7.7%. Drugs containing plant products 
represented over 34% of all drugs of natural origin. 
Krochmal cited 125 medicinal plants of Appalachia for which 
there was a demand.* Among those nearly 10% are in our 
crop matrix: Acorus calams, Chenopodium ambrostotdes, 
Fragarta virginiana, Gaultherta procumbens, Juglans ctnerea, 
J. nigra, Juniperus conmmunts, Lobelia tnflata, Marrubtum 
vulgare, Mentha ptpertta, spicata, Nasturttum offictnale, 
Wepeta cateria, Panax, Phytolacca amerteana, Salvta offtcin- 
alis, and Tanacetum vulgare. 


NUTRITIONAL CHEMISTRY 


In the crop matrix, 1,000 potential crop species were 
bibliographically scored from selected Food Composition 
Tables.27+7°7& Complete indices to scientific names, author- 
ities and ecological tolerances are being published else- 
where’, but Tables 2-16 (which are located in the Appendix 
at the end of this chapter) show examples of the matrix. 

For example, Table 2 presents the complete matrix of common 
names, while, in Table 3, I have underscored abbreviations 
of those species reported to have a low calorie content 
(<25/100g edible portion). The other three categories for 
calories are fair (25-100/100 g), moderate (100-300/100 g), 
and high (>300/100 g) (Table 4). The four data groups for 
protein are arbitrarily set at low (<1 g/100 g uncooked) 
(Table 5), fair (1-3 g/100 g uncooked), moderate (3-10 g/100 
g uncooked), and high (>10 g/100 g uncooked) (Table 6). If 
interested in low protein crops, the reader will note from 
Table 5 that C-17 (ACO) has been underscored. By referring 
to Table 2, he finds that C-17 is the pineapple, Ananas 
comosus (L.) Merr. 


Similar categories have been established for fat, car- 
bohydrates, fiber, ash, calcium, phosphorus, magnesium, iron, 
sodium, potassium, vitamin A (Tables 7,8), thiamin, ribo- 
flavin, niacin, and vitamin C (Tables 9, 10). This enables 
a considerable reduction of much of the analytical data 
given in the four food-analysis books, and enables one 
rapidly to search for items high or low in a given category. 


Someone forced to assume a diet high or low in any of 
these nutritional elements could consult the appropriate 
table and find which of the 1,000 species are reported to 
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have the desired dietary attribute. Further research might 
still be in order. Some plants, like Phaseolus vulgaris 
(PVU at position c-14), have broad ranges in their chemical 
analyses, because the ripe seeds (e.g., pinto beans) differ 
widely from the green pods (e.g., string beans). Fruits may 
vary by a factor of three in mineral composition, depending 
on the substrate. Still, if one wished a diet low in cal- 
ories and calcium, yet high in vitamins A and C, he could 
consult the appropriate tables and find plants reported to 
share all these attributes. 


In addition to these chemical tables, information on 
ecological range (life zone), salt pH tolerance, and tol- 
erances to a wide variety of environmental conditions such 
as salt, drought, waterlogging, frost, heat, poor soil, 
shade, insect attack, and disease have also been prepared 
jin matrix form for the 1000 species. 


FOLK MEDICINE 


Many crop species are used as folk medicine by various 
ethnic groups. In our matrix, we have underscored those of 
the 1,000 species in the Blackfoot (Table 11), Callahuaya 
(Table 12), Choco (Table 13), Cuna (Table 14), Kumaon, 
Samoan, Santal, and Tongan pharmacopoeias, based on the 
sources cited in the references, }79710211212 413 +14 415-1617 


We have also underscored species abbreviations if they 
were reported to treat abscesses, arthritic complaints, 
asthma, bronchitis, cancer, cholera, colds, dysentery, fever, 
hemorrhage, neuralgia, sores, soroche, stomach, stones, 
tumors (Table 15), or worms (Table 16). 


Choco and Cuna Indians respect ipecac (CIP at position 
J-14)+-11, and modern medicine respects ipecac. All ethno- 
medicinal lore should be studied before ethnic groups or the 
plants they use become genetically swamped, endangered, or 
extinct. Cuna and Choco Indians use stinging nettles (Urti- 
caceae) to treat arthritic complaints, and rural people in 
the United States sometimes recommend bee stings for similar 
complaints. These might seem strange differences, though 
formic acid is active in both. There are dozens of species 
of stinging nettles, but only one, Urttea dtotea (UDI at 
position m-5), is considered in the crop matrix. Although 
it is sometimes consumed as a potherb, no analytical data 
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are available to me. It has been reported as a folk cure for 
arthritic complaints and for colds, and it is listed among 
the cancer actives in the cancer-screening program at Belts-~ 
ville, It appears in the Callahuaya pharmacopoeia as an 
antitumor agent, but this stinging nettle is not reported 

in the Tropical Moist Forest Life Zone occupied by the 

Choco and Cuna Indians. Its place is taken, ecologically 

and pharmacologically, by a humid tropical Urera species. 


About 15% of the species in our crop matrix are pri- 
marily drug plants. There is no fine line between drug 
plants, folk medicine plants, medicinal resins, and plants 
that have other uses equally as important as their drug 
uses, such as the masticatory coca, from which cocaine is 
derived, the fiber hemp, from which tetrahydrocannabinol is 
derived, and the poppyseed poppy, from which opium can be 
obtained. Many of the essential oils, fumitories, resins, 
spices, and latices are also used as drugs. 


Probably all plants have been used medicinally, at one 
time or another. To tribes like the Cuna, all plants and 
animals have medicinal uses. One may also find pages from 
the Bible, bits of broken glass, tin cans, etc., in their 
medicine kit. Although I have reported plants for which 
they gave me specific uses, many curanderos said they used 
all plants. 


Species diversity increases toward the tropics. Only 
5 Blackfoot Indian plants occurred in our matrix of 1,000 
crop species, in contrast to more than 60 Choco Indian 
medicinal plants. More than 100 Cuna plants for which I 
obtained specific uses are listed, The Callahuaya have 
closer to 200 (some of which occur in Bolivia) or 20%-of 
the crops of the world in their pharmacopoeia (Table 12). 
Street venders in La Paz sell everything from llama foetuses 
to lima beans for medicines. 


The Callahuaya are a subtribe of the Aymara who live in 
the Munecas and Caupolican districts of La Paz. They speak 
fluent Aymara but consider themselves ethnically distinct. 
Their primary tongue, since the days of the Inca, is Quechua. 
They are the famous traveling herb doctors of the Andes, most 
of the males traveling far and wide with herbal remedies and 
amulets. 


Cardenas discusses the Callahuaya.’ The first thera- 
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peutic plant mentioned in his medicinal plant chapter is 
coca, Erythroxylum coca, which is found in tombs of the 
Inca, Indians skilled with trepanation. Coincidentally 
ECO at position Q-17 is underscored in Tables 12, 15 and 
16, meaning that coca is one of the few species in the 
Callahuaya pharmacopoeia which is reported to be an anti- 
tumor agent, and a vermifuge. 


Cardenas says that another fountain of knowledge, 
in addition to that passed down from the extinct societies 
like the Inca, derived from Indians of Tahuantinsuyu, 
whose pharmacopoeia has been expanded and advanced to the 
present herb doctors of the vicinity of Charazani known 
as Callahuayas. Until recently these inhabitants of 
Kanlaya and Chajaya came to La Paz with their knapsacks 
on their backs, containing their precious drugs. However, 
Cardenas' appraisal of the Farmacopea Callahuaya is not 
high.!* On the other hand, many crops, used with good 
phytochemical reason, occur in the recent Farmacopea 
Callahuaya.! 


Callahuaya medicinal plants in our crop matrix include 
basil, castor, chamomile, coca, ephedra, fenugreek, garlic, 
hemp, ipecac, mandrake, poppy, quinine, wormseed, etc. 
Without speculating as to whether the Callahuaya gave some 
of these to the world pharmacopoeia, or vice versa, it is 
worth noting that most of these are now grown in Bolivia 
for medicinal purposes. Coca and quinine, at least, have 
been used since Inca times. Modern medicine still uses 
cocaine and quinine. Although there is a trend away from 
cocaine, natural quinine is indicated for certain types 
of malaria. 


DISCUSSION 


Calorie-rich plant foods in our crop matrix include 
such things as almonds, macadams, pecans, and walnuts, all 
>600 calories/100 g. Hemp seeds have 421 calories, and 
betel nuts have nearly 400 calories. Among low-calorie 
foods are bottle gourds, ceylon spinach, chayote, chinese 
cabbage, chrysanthemum, colza, cucumber, lettuce, snake 
gourd, spinach, towel gourd, turnip, udo, water cress, and 
waxgourd, etc. Among the low-calorie plants, red pepper,. 
onion, and lemon, are also entered in our matrix for folk 
cancer cures. Horsetail probably does not occur in lowland 
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Panama, but the other three are components of sauces in the 
otherwise bland diets of the Cuna and Choco Indians. Three 
of the high-calorie foods enter the matrix as folk "remedies" 
for cancer: turmeric, fenugreek, and quinoa; none known to 
the Cuna and Choco, two however in the Callahuaya pharma- 
copoeia of Poblete.!* Low-calorie intake is indicated for 
arteriosclerosis (if overweight), diabetes mellitis, gout, 
obesity, and for cardiovascular, gall bladder, and renal 
diseases; high-calorie intake for malnutrition, fever, and 
early stages of cystic fibrosis. 


Commenting on nutritional management of the anemic 
geriatric patient, Jukes and Borsook state that providing 
needed vitamins and iron from food sources alone would 
require a diet too high in calories, too expensive, and 
too monotonous.!® Using the matrix, however, I found that 
only watermelons and squashes showed through as high iron, 
low calorie, but this was a "false drop." Their seeds are 
high iron, high calorie, but the fruit pulp is low in 
calories and iron. 


Protein-rich crops (>25 g protein/100 g, e.g., broad- 
beans, cucurbit seeds, goabean, hemp seed, horsegram, and, 
of course, soybean) are more and more in demand today. 

Ripe seeds of legumes are rich in protein; tender green 
beans in several genera, even the goabean, contain less 
protein than the leaves. Tops of cassava, radish, sweet 
potato, taro, and turnip, contain proportionately more 
protein than the roots. Won-leguminous leafy vegetables, 
and watery tropical roots and fruits are low in protein. 
Cucurbit leaves are often 4-10 times richer in protein than 
the fruits. Seeds of cucurbits are protein-rich, fruits 
are protein-poor. Hemp seed has 27% protein, poppyseed 24%, 
betel nut 6%, and betel leaf 3%. High-protein diets might 
be indicated for alcoholism, burn patients, kwashiorkor, 
malnourishment, and marasmus. Low-protein intake might be 
indicated for hepatic failures due to cirrhosis, hepatitis, 
and terminal alcoholism. Four syndromes result, in part, 
from geriatric protein deficiency; hunger edema, pellagra, 
nutritional liver disease, and nutritional macrocytic 
anemia.!9 There are five cancer "remedies" among our 
protein-poor foods, imbu, lemon, peach, pepper, tuna, and 
three among the protein-rich, fenugreek, opium poppy, and 
quinoa. 


Those wishing to avoid oil in their diet might enjoy 
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Jerusalem artichoke and lotus seed which have only 1/10 g oil 
or fat/100 g. The betel nut is 10% oil, the betel leaf less 
than 1%, hemp seed closer to 25%. Some seeds containing 
more than 50% oil are the almond, brazilnut, candlenut, 
filbert, macadam, poppy, sesame, walnut, and watermelon. 
High oil might be indicated for constipation and malnour- 
ishment; low oil intake for arteriosclerosis, early stages 
of cystic fibrosis, hypercholesterolemia, obesity, pan- 
creatic diseases, and sprue. Low oil is indicated to rest 
the gall bladder.® Corn, peanut, safflower, and sunflower 
oils, like whale oil, lower cholesterol levels, while cocoa 
and palm oils may raise it. 


Among low-oil plants in our matrix, burdock, fenugreek, 
horsetail, lemon, onion, peach, peppers, sodom-apple, tuna, 
and turmeric are reported as folk cancer "cures," while only 
the opium poppy finds itself among the high-oil plants in 
the same matrix. 


In this early stage of my compilation there are only 
the following folk "remedies" for cancer: 


A-11 - Sweetflag J-l - Jackbean a-5 - Tuna 

B-19 - Onion J-11 - Periwinkle b-2 - Poppy 

C-1 - Aloe J-2] - Quinoa e-14 - Peach 

D-12 - Burdock K-22 - Lemon f-21 - Rosemary 
D-21 - Absinth M-2 - Ti Palm h-7 - Jojoba 
H-19 - Calendula M-7 - Turmeric h-15 - Sodomapple 
I-7 - Pepper, green Q-5 - Horsetail j-l4 - Java Plum 
I-10 - Pepper, hot Y-19 - Balsam apple I-8 - Fenugreek 
I-11 - Locoto Z-20 - Tobacco 


The following are revealed as folk antitumor agents: 


B-19 AZZtum cepa L. J-20 Chenopodium ambrostotdes L. 
C-23 Annona cherimolta Mill. J-21 Chenopodium qutnoa Willd. 
D-4 Anthemis nobtits L. L-1l Coffee arabica L. 

D-8 Apium graveolens L. M-3 Cortandrum sattvum L. 

I-4 Canna edulis Ker N-10 Cyelanthera pedata (L.) 


Schrad. 
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N-11 
0-18 
Q-17 
R-12 
T-14 
T-18 
T-22 
U-8 

W-6 

X=9 


X-12 


X-17 
Z-7 
Z-20 
Z-23 
a-5 


a-/ 


to the list of cancer actives. 


a-13 
b-15 


Cydonia oblonga Mill. 
Dioseorea bulbtfera L. 


Erythroxylum coca Lam. 


Fteus cartea L. cna 
Hordeum vulgare L. c-14 
Hyoseyams ntger L. c-16 


Hyssopus of ftetnalts L. d-11 
Ipomoea batatas (L.) Lam, q_95 


Linum usttattsstmum L. 


Mandragora of freinarum - 
Manthot esculenta Fel9 
Crantz f-2] 
Marrubium vulgare L. g-20 
Musa x paradistaca L.  heé2 
Nteottana tabacum L. 1-8 
Ocimum bastlicum L. 
Opuntta ficus-indtea mee 
(L.) Mill. m=5 
Origanum vulgare L. m=22 
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Oxalts tuberosa Mol. 


Passtflora quadrangularts 
L. 


Petroselinum ertspum 


(Mi11.) A.W. Hill 
Phaseolus vulgarts L. 
Phoentx dactylifera L. 
Pisum sativum L. 
Portulaca oleracea L. 
Prunus armentaca L. 
Prunus cerasus L. 
Ricinus commnts L. 
Rosmarinus offtctnalts L. 
Secale cereale L. 
Solanum nigrum L. 


Trigonella foenum-graecum 


ULlucus tuberosus Caldas 
Urttea dtotea L. 
Vteta faba L. 


The only antihemorrhagic, antitumor vermifuge I know 
that is reported to be good for arthritis, asthma, and 
soroche is the coca plant, which has recently been added 


The coca plant has a wider 


ecological range than might be expected, occurring in 
Tropical Moist Forest, Tropical Wet Forest, Subtropical 
Moist Forest, and Warm Temperate Moist Forest Life Zones, 
the latter close to the ecological habitat of the Calla- 
huaya, the former the home of the Cuna and Choco of Panama. 


Of the folk antitumor agents 


in our crop matrix, Cassava, 


parsley, purslane, and sweet potato are high in vitamin C, 
while banana, barley, flax, green bean, horsebean, and rye 


are low. 


Banana, barley, cassava 


, cherimoya, flax, green 


bean, horsebean, oca, and onion are low in vitamin A while 
apricot, basil, cassava (leaves), celery, coffee, coriander, 
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green bean, onion, pennyroyal, purslane, sweet potato, and 
wonderberry are high. 


All the Asian matrix cereals are high in carbohydrates 
(>60 g/100 g)®. Many roots and legume seeds fall in the 
moderate category (30-60 g). Many starchy fruits, roots, 
green legume fruits and cucurbit seeds fall in the fair 
category (10-30 g) while cucurbit fruits and leafy veget- 
ables are frequent in the low carbohydrate category 
(<10 g). In legumes, low carbohydrates often correlate 
with high protein. Asian analyses of Canavalia are higher 
than readings from other continents. The dried betel nut 
is 70% carbohydrate, hearts of the betel palm 10%, but the 
betel leaf is only 1% carbohydrate. Hemp seeds are 28% 
carbohydrate. High carbohydrate intake might be indicated 
for early stages of cystic fibrosis, marasmus caused by 
poor appetite, or underweight. Low carbohydrate intake 
might be indicated for coeliac disease, diabetes, dyspepsia, 
hypoglycemia, insulinonoma, and obesity. 


Because of low fiber content, American foods and the 
carcinogens associated with them remain in the intestinal 
tract longer than if we had a high-fiber diet. Many health 
fadists ingest sunflower seed to add fiber to their diet. 
However, there is proportionately more fiber in hemp, 
perilla, safflower, and sesame seed. Like sunflower seeds, 
cucurbit seeds, high in ash, are not so high in fiber. High 
fiber might be indicated for several types of diarrhea, as 
well as prophylactically in diverticulosis and cancer of the 
lower bowel. Low fiber might be indicated for ulcerative 
colitis. 


Andean Indians may or may not benefit from calcium 
ingested with their coca. In spite of several inquiries, I 
have been unable to find a modern food analysis of coca. 
Instead I referred to Del Granado for analyses of Bolivian 
coca.!9 JI mention this because my program was generated to 
help provide intelligent alternatives to countries which 
wish to phase out such narcotic-producing plants as coca 
and poppy. 


There are two main coca-producing regions in Bolivia, 
Los Yungas and the Chapare. Coca from the drier, cooler, 
higher Yungas region is preferred by the Indians in La Paz 
to that from the humid tropical Chapare region; they claim 
that the Yungas leaves are sweeter. To me, sweet implies 
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less cocaine (or more sugar). If the Indian chews coca for 
something other than cocaine, and if neither the beverage 
industry nor the medical industry has an trreplaceable 

need for cocaine, is there any legitimate reason for con- 
tinued cultivation of this plant? 


Although Bolivians recently assured me that Yungas 
coca was higher in cocaine than Chapare coca, reportedly 
based on three replications, this differs from the data of 
Del Granado!?: 


Coca from Coca from Coca from 
Chapare  Totora Yungas 


cocaine 2.40% 1.00% 0.25% 
starch 24.50 23.90 36.19 
dextrin 5.00 1.20 1.16 
sugar 1.40 17.50 11.46 
pectic acid 0.80 2.20 1.82 
fiber 8.80 7.50 7.80 
wood 35.00 29./0 28.57 
chlorophyll & oil & wax 3.70 1.00 0.25 
ash 5.00 5.00 6.00 
water 9.00 0.00 0.00 
unknown 4.40 0.00 0.00 


cian aanat atiatene apeemscrennnet rn aon tenes sant ens ea cee tne nem a net 


100.00 100.00 100.00 


Since there are discrepancies between the old and new 
reports, since I know of no modern food analysis for coca, 
and since unwashed coca leaves are often treated with 
insecticide, new analytical work is in order. Coca has 
been reported to be rich in vitamins, but I cannot document 
this as well as I would like. FDA analyses indicated that 
thiamin ranges from about 0.5-0.75 mg/100 g; riboflavin 
0.9-1.2 mg/100 g, and vitamin C 7-23 mg/100 g. The monoton- 
ous Indian diet of potatoes, quinoa, barley, oca, etc., 
might benefit somewhat from coca and ash ingestion. 


Vitamin A is often low (< IU/100 g) in colorless cereals. 
roots, pulses, and unpigmented seeds, fair in some tropical 
fruits, moderate in green vegetables, and temperate fruits, 
high (>1000 IU) in red and/or leafy aerial vegetables. 

Beets, like radish, though red, are devoid of beta-carotene, 
while beet greens contain ca 3000 IU. Calabash gourd has 
only 15 IU while the leaves have closer to 15,000, paralleled 
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by gourds and chayotes. The betel piper leaf has ca 20,000 
IU while hemp seed contain only 8. Low vitamin A intake 
might be indicated in hypervitaminosis A and Xanthosis cutis 
(carotenemia), high vitamin A for avitaminosis A, cystic 
fibrosis, and night blindness. Geriatric patients may ex- 
hibit Bitot eye spots, hyperkeratosis, night blindness, 

and xerophthalmia as a result of prolonged vitamin A de- 
ficiency. In one survey, 1.5% of Latin American children 
showed ocular lesions due to hypovitaminosis A.2° 


To test folk medicines, I independently prepared Table 
1 to see what dietary elements were high or low in the folk 
medicines of the aforementioned ethnic groups. After going 
through the Food Composition Tables, I found that nearly 
60 of the crops had been reported as low-calorie foods, 150 
as high-calorie foods, establishing a ratio of expectation 
of about 1 low calorie to every 2's high-calorie foods, 
based on our arbitrary classification. The farthest devia- 
tion from the expected ratio for calories was in the folk 
treatments for hemorrhages where 5 low-calorie items 
(artichoke, horsetail, lemon, onion, purslane) were used 
for hemorrhage. All except purslane, Portulaca oleracea, 
are in the Callahuaya pharmacopoeia. I know of no obvious 
reason why low- or high-calorie intake should affect 
hemorrhage on the spot, although high-calorie would be 
indicated to compensate for blood loss. 


There was a departure from the norm on high-calorie 
intake among the folk medicinal remedies for dysentery: 
baobob, betel, breadfruit, burdock, cacao, chestnut, 
cinnamon, coconut, corn, cumin, flax, garbanzo, grass pea, 
Indian almond, Job's tear, lentil, pea, quinoa, rice, 
sesame, sunflower, and wheat. Ten of these, including 
rice and corn, are in the Callahuaya pharmacopoeia. 


From the protein data of Table 1, we see that high 
protein departs from the norm in folk cures for dysentery: 
baobob, breadfruit, cacao, corn, cumin, flax, garbanzo, 
grass pea, Indian almond, Job's tear, lentil, opium, pea, 
quinoa, sesame, sunflower, and wheat. High-protein is 
logically indicated in dysentery. 


Low-protein foods, among them annatto, apricot, banana, 
date, lemon, mango, persimmon, raspberry, and tuna were 
among the antihemorrhagics, seven of the nine in the Calla- 
huaya pharmacopoeia. Here I think we can see a correlation 
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Table 1. Relative Incidence of Characters and 
Coincidence of Paired Characters (Parenthetical numbers 
indicate the number of the 1000 matrix species reported 
in a given category). 


LOW CALORIE (58) 
HIGH CALORIE (143) 
LOW PROTEIN (122) 
HIGH PROTEIN (114 
LOW OIL (280) 

HIGH OIL (49) 


LOW CARBOHYDRATE(164) j1 
HIGH CARBOHYDRATE (64) 


LOW FIBER (48) 

HIGH FIBER (93 

LOW ASH (99) 

HIGH ASH (152) 

LOW CALCIUM (185) 
HIGH CALCIUM (45) 
LOW PHOSPHORUS (239) 
HIGH PHOSPHORUS (91) 
LOW MAGNESIUM (15) 
HIGH MAGNESIUM (25) 
LOW IRON (188) 

HIGH IRON (71) 

LOW SODIUM (190) 
HIGH SODIUM (8 

LOW POTASSIUM (18) 
HIGH POTASSIUM (8 
LOW VITAMIN A (117) 
HIGH VITAMIN A (115) 
LOW THIAMIN (48) 
HIGH THIAMIN (81) 
LOW RIBOFLAVIN (59) 
HIGH RIBOFLAVIN (95) 
LOW NIACIN (45) 
HIGH NIACIN (52) 
LOW VITAMIN C (74) 
HIGH VITAMIN C (36) 


3S o ~ oy ~ in 
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between astringency and antihemorrhagic rather than a 


dietary correlation. 


Low-protein might be indicated for 


internal hemorrhage associated with hepatic ailments. 


Low-oil was disproportionately high among folk 


remedies for stones. 


Since gall stones consist mostly of 
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cholesterol, this might be a good correlation. High oil 
was disproportionately high among folk vermifuges. Except 
for laxative oils, there is no immediately obvious reason 
for this correlation. High carbohydrate, which might well 
be indicated for cholera, was disproportionately high in 
cholera remedies. I see no medical reason, however, why 
low carbohydrate might be recommended for worms. 


High fiber could be indicated to stop the diarrhea 
associated with cholera, but I see no reason except coinci- 
dence for low fiber to be characteristic of bronchitis 
folk remedies! 


Low ash, at least low calcium and low phosphorus, might 
be indicated in metastatic cancer, where blood levels of 
calcium are high; and high ash might help replenish electro- 
lytes in cholera patients. On the other hand, I see no rea- 
son for low iron for cancer, or low or high phosphorus for 
soroche. High iron for soroche makes sense. Low magnesium 
might or might not be indicated for fever, depending on the 
cause of the fever, while high magnesium, like high zinc 
oxide, is good for healing sores. High-sodium for asthma 
makes no sense. High-potassium intake might be indicated 
for stomach patients whose electrolytic balance was upset. 
Low-potassium and/or low-sodium might be recommended for 
ulcers which heal slowly due to edema. Low vitamin A 
should be contraindicated for abscesses, but high vitamin 
A and stones seem unrelated. 


I know of no reason why low thiamin might be indicated 
for cancer or high thiamin for asthma, although high 
thiamin would be indicated for neuralgia. Further I know 
no reason why low riboflavin might help cancer, but high 
riboflavin, like most of the B complex, might be indicated 
for cholera. I know not why low niacin should be good for 
cancer, but there is good reason for high niacin diets 
among neuralgics. Low vitamin C, if anything should be 
contraindicated for fever, while high vitamin C might be 
indicated for the cachexia associated with some types of 
cancer. 


Scoring a plus for a logical positive correlation, a 
zero for a correlation with no obvious beneficial or dele- 
terious effects, and a minus for a correlation which 7s 
contraindicated, we find that the folk pharmacopoeia, based 
on nutritional chemistry, is right more often than wrong 
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and/or neutral. 


For the second test of the folk medicines, I sought the 
help of the Medicinal Plant Resources Laboratory under the 
leadership of Dr. R. E. Perdue. Of their extensive and 
rather proprietary list of actives in their cancer screening 
program, 103 occur in our crop matrix. Dr. Perdue noted 
an apparent correlation between vermifugal activity and 
anticancer activity in African plants. 


Assuming that all our data were complete and that 
coincidences of uncorrelated characters were random, one 
would expect five of our antitumor agents to show activity 
in the cancer screening program. Superposing the two 
matrices, we see coincidence at the expected 5 points, 
suggesting no correlation between our folk antitumor agents 
and tested cancer actives. Our data corroborate Perdue's 
vermifuge correlation. On basis of random distribution, 
we expect nine of our vermifuges to show up among the 
Cancer actives. There are 15. An even higher ratio shows 
up for our "cancer remedies" and the cancer active file. 
Based on chance, there should be only three, but, in fact, 
there are seven, suggesting either that the Callahuaya 
Indians might have been right with some of their "cancer 
cures" or that cancer screening has been more intensive 
among reported folk cures. Of the seven, jute, jojoba, and 
periwinkle are exotic to the Callahuaya, while the other 
four folk "cancer cures" that have proven active in the 
cancer screening program, (calendula, lemon, peach, and 
senna) are important in the Callahuaya pharmacopoeia. 


CONCLUSIONS 


The crop matrix shows some potential new correlations 
between nutritional chemistry and folk medicine. Dietary 
manipulation of diseases, even in modern medicine, is often 
so slow that primitive man would not be able to see the 
cause and effect relationship. 


A manual information retrieval can show correlations 
between some folk remedies and nutritional chemistry, but 
a computerized system will be necessary to test adequately 
the significance, if any, of these minor correlations. 


Folk medicines must have evolved through trial and 
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error. Those that were tried and showed immediate benefits 
survived as the fittest; those that had no effect or nega- 
tive effects were eliminated. Those with delayed results 
were more difficult to recognize. The primitive applying 
an oakgall to a cut is doing the same as modern man apply- 
ing a styptic after a shaving cut. Results are immediately 
apparent. hen an Indian chews coca leaves, he almost 
immediately knows that it numbs the mouth, helps a tooth- 
ache, and curbs the appetite. It takes longer to learn 
that the bitter principle in quinine can cure malaria. 

But it would take long and detailed medical research to 
show that the calcium consumed with coca in Colombia, or 
with betel in Burma, might prevent or alleviate osteopor- 
osis. 


Folk responses to alkaloids like quinine and cocaine 
may be much more immediate than responses to nutritional 
chemistry. It might take months for man to realize that 
he was responding to good diet. But if primitive man 
could learn the correlation between sexual intercourse 
and childbirth nine months later, perhaps he could notice 
physical responses to dietary changes, nine months earlier. 


While obviously laden with taxonomic errors, the 
Callahuaya pharmacopoeia contains about 2000 crops, many 
of them only recently showing new medicinal promise. 
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APPENDIX OF CROP MATRIX TABLES 


2. Common Names of Crops in the 1000 Crop Matrix 

3. Low Calorie Crops (<25/100 g) 

4. High Calorie Crops (>300/100 g) 

5. Low Protein Crops (<1 g/100 g) 
Table 6. High Protein Crops (>10 g/100 g) 

7. Low Vitamin A Crops (<2 IU/100 g) 

8. High Vitamin A Crops (>1000 IU/100 g) 

9, Low Ascorbic Actd Crops (<2 mg/100 g) 
Table 10. High Ascorbic Acid Crops (>100 mg/100 g) 
Table 11. Crops Occurring in the Blackfoot Pharmacopoeia 
Table 12. Crops Occurring in the Callahuaya Pharmacopoeia 
Table 13. Crops Occurring in the Choco Pharmacopoeia 
Table 14, Crops Occurring in the Cuna Pharmacopoeia 
Table 15. Antitumor Agents 
Table 16. Vermifuges 
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